Angiotensin II-derived reactive oxygen species promote angiogenesis in human late endothelial progenitor cells through heme oxygenase-1 via ERK1/2 and AKT/PI3K pathways.
Angiotensin II (Ang II), the main component of renin-angiotensin system, could mediate pathogenic angiogenesis in cardiovascular disorders. Late endothelial progenitor cells (EPCs) possess potent self-renewal and angiogenic potency superior to early EPCs, but few study focused on the cross-talk between Ang II and late EPCs. We observed that Ang II could increase reactive oxygen species (ROS) and promote capillary formation in late EPCs. Ang II-derived ROS could also upregulate heme oxygenase-1 (HO-1) expression, and treating late EPCs with HO-1 small interfering RNA or heme oxygenase inhibitor (HO inhibitor) could inhibit Ang II-induced tube formation and increase ROS level and apoptosis rate. In addition, PD98059 and LY294002 pretreatment attenuated Ang II-induced HO-1 expression. Accordingly, Ang II-derived ROS could promote angiogenesis in late EPCs by inducing HO-1 expression via ERK1/2 and AKT/PI3K pathways, and we believe HO-1 might be a promising intervention target in EPCs due to its potent proangiogenic, antioxidant, and antiapoptosis potentials.